Blockade of glutamate receptors unmasks neuronal apoptosis after oxygen-glucose deprivation in vitro.
Mouse cortical cell cultures exposed to transient oxygen-glucose deprivation developed marked acute cell body swelling followed by neurodegeneration, consistent with necrosis-type death. This death was not attenuated by the protein synthesis inhibitor, cycloheximide, but was attenuated by addition of the N-methyl-D-asparate antagonist, MK-801 (dizocilpine maleate), and the alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid/kainate antagonist, 6-cyano-7-nitroquinoxaline-2,3-dione. If the deprivation insult was extended to overcome the protective effect of glutamate antagonists, neuronal death resulted that was associated with cell body shrinkage and DNA fragmentation, and was attenuated by cycloheximide. These data suggest that oxygen-glucose deprivation can induce in cortical neurons both excitotoxic necrosis, and apoptosis dependent on new macromolecule synthesis.